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Thrombotic Microangiopathy in Snakebite Envenomation

Priya Padmanabhan Mavoor1, Jayameena P1, Ajay Vathiappillil2, Abdul Rauf3, Ani Praveen4 

1Department of Nephrology, Baby Memorial Hospital, Kozhikode, Kerala, 673004
2Clinical Fellow in Paediatric Intensive Care Unit, Birmingham Children's Hospital, United

Kingdom
3Paediatric Intensivist, Baby Memorial Hospital, Kozhikode, Kerala, 673004

4Department of Pathology, Baby Memorial Hospital, Kozhikode, Kerala, 673004 

Address for Correspondence: Dr. Priya Padmanabhan Mavoor, DNB Internal Medicine, 
Department of Nephrology, Baby Memorial Hospital, Kozhikode, Kerala, India. Email: 
priyapadmanabhanm@gmail.com

Keywords:  Thrombotic  microangiopathy,  snake bite envenomation,  venom induced consumption
coagulopathy

Introduction

Amongst the various causes of acute kidney Injury (AKI) in patients with snake bite envenomations,
thrombotic  microangiopathy (TMA) is  an entity  which may go unrecognized if  not looked for. 
Anemia,  thrombocytopenia,  renal  failure  and  hemolysis  in  the  peripheral  smear  identifies  the
condition.  Controversies  regarding  treatment  with  therapeutic  plasma  exchange  exists.  Early
diagnosis  and  initiation  of  renal  replacement  therapy  and  therapeutic  plasma  exchange/plasma
transfusions in refractory cases can improve the renal outcome.

We present 2 patients with snakebite envenomation who had TMA and were managed with fresh
frozen plasma transfusions, without the need for therapeutic plasma exchange.

Case 1 

5 yr old kid with history of snake bite was taken to local hospital, given  first aid, 15 vials of anti-
snake venom (ASV) and referred here for decreased urine output. She had local swelling at the bite
site. She was hemodynamically stable at presentation and lab parameters, on arrival at our centre
(Day 0), are given in Table 1.

One day after  admission  she  was noted  to  have  hypotension,  drop in  Hemoglobin  and platelet
counts.  The  PT and  aPTT were  within  normal  range.  For  hypotension  she  was  managed  with
intravenous fluid infusions, and she improved within 24 hrs.  Her renal functions deteriorated and
CPK  levels  started  rising,  though  she  was  nonoliguric.  Hemodialysis  was  initiated.  Evaluation
revealed microangiopathic hemolytic  anemia with raised LDH levels and she was managed with
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fresh frozen plasma transfusions. She had an impending compartmental syndrome at the bite site,
and she underwent fasciotomy. Causes of renal failure in this case were attributable to hypotension
and shock, rhabdomyolysis  and microangiopathic  hemolytic  anemia.  She recovered.  Therapeutic
plasma exchange was not done in this patient. 

Table 1: Serial Lab parameters, of case 1, from arrival to our center till recovery

Case 2 

13 yr old female with alleged history of snakebite initially received alternative medicine treatment
for 2 days. She developed delirium and was taken to the hospital where she received anti snake
venom. She had subconjunctival hemorrhage, local inflammation at the bite site, with stable vitals
signs.  Evaluation  revealed  AKI  and  rhabdomyolysis  and  she  was  referred  to  our  centre.  She
underwent hemodialysis and FFP transfusions. She had microangiopathic hemolytic anemia in the
peripheral  smear  along with deranged coagulation parameters.  Lab parameters  from the time of
arrival to our centre is shown in Table 2.

She  recovered  with  renal  replacement  therapy  and  plasma  transfusions.  Therapeutic  plasma
exchange was not done in this patient.
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Table 2: Case 2 Lab parameters during hospitalisation.  
 

                
Discussion

Acute kidney injury (AKI),  a  life-threatening systemic  effect  of snake envenomation  commonly
happens from the enzymatic toxins, in turn causing  systemic bleeding, vascular leakage and renal
hypoperfusion,  other  mechanisms  include  proteolytic  degradation  of  the  glomerular  basement
membrane by snake venom metalloproteinases (SVMPs), deposition of microthrombi in the kidney
microvasculature  (thrombotic  microangiopathy),  direct  cytotoxic  action  of  venom,  systemic
myotoxicity (rhabdomyolysis) and accumulation of large amounts of myoglobin in kidney tubules
[1].  

Snake venoms have toxins which can act as anti-coagulant toxins which inhibit the clotting cascade,
or as pro-coagulant toxins which activate the clotting cascade and consume clotting factors. Venom-
Induced Consumption Coagulopathy (VICC) distinct from DIC has been identified because it better
describes the clinical features and lack of other features of the DIC. VICC is marked by prolonged
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clotting  times,  prolongation  of  the  PT  and  aPTT,  and  clotting  factor  deficiencies  (i.e.,
hypofibrinogenaemia, low factor V, low factor VIII) and an elevated D- dimer. Low level of protein
C can also be observed via coagulation testing. VICC is characterized by bleeding without evident
fibrin deposition, microvascular thrombotic obstruction, or non-renal end organ failure and is due to
the action of snake toxin in the coagulation pathway, not to the tissue factor/factor VIIa pathway.
The extended clotting period in VICC is due to the activation of the coagulation cascade by thrombin
like enzymes, prothrombin, and factor X activator in the venom. 

Thrombotic microangiopathy (TMA) is seen in a group of individuals who have been bitten by a
snake and have either VICC or TMA. Venom or its vascular endothelial toxins act either as von
Willebrand factor activators or vascular endothelial growth factor-like factors and cause TMA by
causing endothelial damage. VICC has a rapid onset and resolves with neutralization or inactivation
of the toxins and synthesis of new clotting factors [2]. The pathological hallmarks of TMA include
small  vessel  micro-thrombosis  and endothelial  damage.The main  risk in  TMA is  vaso-occlusive
organ damage. In TMA following snakebite, the major end organ injury appears to be renal [2].

Antivenom is the mainstay of therapy for snake envenoming and should always be given in this
setting. Dialysis is the mainstay of therapy for AKI in snakebite. 

According  to  Noustos,  there  is  no  evidence  to  support  a  beneficial  effect  of  intervention  with
therapeutic plasma exchange  for renal outcomes in dialysis-dependent AKI complicating snakebite
associated TMA. Plasma exchange can be considered in patients who are refractory to traditional
ASV treatment. In addition to toxin removal, mediators of inflammatory and coagulopathic pathways
produced by snake toxins may be removed [3].

While immune complexes and toxins were removed during plasma exchange, studies showed no
difference in timing of renal recovery, anaemia, and platelet count between treatment with or without
plasmapheresis [4]. 

In a 1999 study Small G et al.  concluded that renal function needs to be  properly evaluated at one
year after HUS. Longer term follow-up should generally be limited to individuals having proteinuria,
hypertension, abnormal ultrasonography, and/or impaired Glomerular Filtration Rate (GFR) at one
year, according to the research [5].
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